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(57)Abstract: 

PURPOSE: To largely improve the bonding intensity of a 
gold bump electrode by sequentially stacking layers of 
chromium, chromium-copper alloy and copper on a metal 
layer, providing the rugged region to the surface of 
copper layer by the etching and bonding a gold bump 
electrode body to such surface. 
CONSTITUTION: A chromium-copper alloy layer 8 is 
formed in the thickness of about 200W4,000&angst; by 
simultaneously vacuum depositing chromium and copper 
on the upper layer of chromium layer 5. Then, a copper 
layer 6 is formed by vacuum deposition in the thickness 
of about 1p.m thereon. Next, the surface of this copper 
layer 6 is etched by the dipping process for 2W3sec 
under the room temperature using a ferric chloride 
solution, for example, a solution having the compositon, 
H20/(FeCI3:35wt%+H20=35/1. Thereby the surface 9 is 
roughly finished. Finally, a thick gold bump layer 7 is 
formed by gold plate forming method. 
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The present invention, when abstracted, is at first a semiconductor device 
having a structure comprising an electrode metal layer placed on a 
semiconductor substrate or an insulator, each layer of chrome, alloy of 
chrome and copper, and copper laminated on said metal layer sequentially, 
wherein etched concavities and convexities are formed on said copper layer, 
and gold bump electrodes are bonded on a surface having said concavities 
and convexities; 

secondly a manufacturing method of a semiconductor device whose electrode 
forming process includes a step of forming a chrome layer, an alloy of chrome 
and copper layer, and a copper layer sequentially with deposition, and a step 
of etching a surface of said copper layer with a solution including ferric oxide, 
to improve bond strength of gold bump electrodes largely, and to improve 
quality stability thereof. 

[Explanation of Embodiment] 

The present invention is explained in detail with an embodiment in reference 
to a sectional view of the structure in Fig.2. 

A gold bump electrode structure shown in Fig.2 has a dioxide silicon film 2 on 
a silicon substrate 1, an aluminum electrode 3 having thickness of about 1 n 
m and area dimensions of 70 /i m X 180 \x m, for example, is formed thereon, a 
dioxide silicon film 4 having thickness of about 1/imis formed to cover said 
aluminum film except for an opening area having dimensions of 40 u m X 135 
v m, for example, to expose said aluminum, then a chrome layer 5 having 
thickness of 1000 A is formed. The structure above mentioned is las same as 
that of a prior art. However, in this embodiment, chrome and copper are 
deposited on the top layer at the same time to form a chrome and copper 
alloy layer 8 having thickness in a range of 200 A to 4000 A. Then a copper 
layer 6 having thickness of about 1 u m is formed with deposition. In the next 
step, the surface of said copper layer 6 is dipped in iron chloride liquid 
solution, constituent humor of H20/(FeCl3:35%(wt)+H 2 0=35/l, for example, 
for 2 to 3 seconds at room temperature to etch, and perform rough face 
processing on the surface 9. After that, lastly, thick gold bump layer 7 is 
formed with widely known gold plate forming method. 



®Int. CI. 4 
H 01 L 21/92 



© B*HftWr <JP) 

7638-5 F 



© « ffF $ ■ i> Sfl 

BS59— 172745 

©lirBB BWP50*O9B4)9J!29B 



0 0858-48115 
@fcti SB 8358(1983) 3 22 B 

PWW*WRioo6»iili«T« 



w an * 
I Cf*o*«*ot» ft. 
fi) L < tt«ttff:±rc» 1 one 

* • fll-frA^IO'*©** tMft mm LT-t* 

m * * * « * 5 it ft « m fli & t # r * -i* w f* 55 
s. 

(3J ' a * • flfrftVsdtJVjuginf-c. TM !**>'? 
tit *4»ltffl*elQlzVlK 1 a re 

lifi^n^oieajjff 1 jure sew© 



(B) ^^t**a±( u.< #±««tfr jb«cair 1 ©*« 

* z a* m « ft jh ft j* & a «c * * m m t * x a • 
•a Jem «©«»*** ft n«T4i 

* -t * a it * * * e it © * « » « £ ^ . 

to) *S<tK»*#. H«o/( rac/ j :aisKc w t> 
+ H30 >-6/i -1 00/1 ©««!UT 4 &4f ItM 

*-f-©Mffl>ai 

»«»S: C*©i 9K^« C « -TtJEttK 



HOIS 55-17274 5 (2) 
flia:*JBr*fC[*!»Jb« c t ©«rig*«* t-to 

ftwo«gt 

^ fiff J: *C & - < y r * fi * * « * !S < ft * a * * 

flu. *oa, irX Cf ftff * 

©■»**fttt*tf»«T*»T*X***a JL 
«©NJa*ffiT* P. ;Cn«C X 0. 

KJtfVOfftfl 
ft 3(9 » -d 0«B* * EO*J(FS5«« 

wmmm^'m^m^hm 

- 1 o . * i i. f * * . Iff iK 

-1-13. 1 -* . Jt 5 < A> « *-XCf 

JLtf i 4P9)CJPlit£'U. *SC 2 * t o'*rorr 
1 ooolic«f UftO*). ?ftti. Sb'*S* 

lT«iet»«T4. CO^oxjRffSltH:. 
— W*aBE#C« L. 

K^M4Ci»CJJ. £.fte* ftJi.ee 



ttH-T. COJbKI. oooi 
ft i B^ottxfltfflUTftfttf. *«jfefl-ri* 

2 OOi - 4000 iolSHIO^ o A • JRfc'ft* 

#m o^i«6 tff»i&a*r &*e- com 

(FoC/i I 3B#( f t )+BiO )=36/l ©tfl0t*K: 

e>*i6^iJKBt^aicx0. iiiA ^ 7 m 7 * 



* o t^XCJCWWo tJnftffiW. ftilllKlff 

^^fe*T*C^:iDX d K^A C A 0 J;^T»(a U 

ISWOS09 



K*!>. * a a •fll'&&*#> ^Ulifl^© W* A. * 1 
©**£*#** iflflti. *)©^£fc*tttt 

»£«»«©»»*« * &± <**&©**&* 6 

SKflOfittlCUi. c©i*©*«»** 
j»*©«*©*&l!Bau tt-ffi -ttT-i<offnrtE* 

T^4. «3(S»f» * " A©«i>ifi'fiU' A.. B. 
C£ftp, ^KT-o^Ji-B, C©flg<*©10 

*c. * o a ^x^(no*ft itw— <-r* 

-tot' *>*>©*« 4— s2JS*£*J* . 
tuf. -to#$tt**r a- 4 r n ± d - 

&#*t 4*fflT * *. .«? 3fiS Crt. *o***jfl 



^30353-172745 C3) 

#.SE©i»***tta»ft.&. n v. ;a,Aie. *o 
*■ »«©««-<tarc'<#-jMt3tt£>. 

*»ET*4*e>. ft fcX,£4J6fe*»4aiaiT<> 



> jr Bfftf a«©w * <da*o*- ? t^itcai. 

(MG^;35«[«t ) + HiO)» 0/1 -1 SO/1 © 
t # . SB T 2 - a #©«fflf«JHl TUrSI 9f © ■* 

CtKBBilUT. I*a»«fllT©lKKat*S< **. 
©ft. a<ttt£3#»«#tt^ £- toi5t*Mxi:ft < 

rfltflS©0*SB« ©fl-ttf** t 
*C. fin. 2 - 3 #T<0JST 40K&j80ff?fcflt 
. flftt . Hi 0/C 7iCij;3B*< wt )+H > 0 I-36/1 
Tit). L^lBIE*aeBtt. 30/1-BO/1 

X*> -> Urn 

it. 05 1 2^iT«l1|«(Cttl1^i*CO^ 

*< v ?-*©^at^i£tt. tt*tra«-c*t?. Bess 

-173 



tfJBBK *P*Gtt * -t.©a-Jfl5«BI *4flfcrf <© ) T 
:?X&9l©tt©ftj||[ i Lt, j* 1 ©*« 

ffi$«w-frTw^r>Ajy*©6aTkiax* 

tf. T*© * ° A«jfe«4-4fl»T* C*tf(BJt£T 
«W©!Kl« 

* 7**1* © &j$r « r © »ff « as * is w-ftzoi 
«*a^©T(tfc«*ffl.<fe««^©«*fet5k#L 
h#«t*p. jcaira it^ l*«©t. ^stj 



4 . (0fflO0!tt%.tt93 

3 T^Sfif All*. 4 -«<t 

a .^oi. <iR»£K*e. a m 

mmwittiaxxw. 



„ f . BRH* 53-172745 (4) 





-174- 



<f*r8fi££S 1 7 ft© 2 ©iSSKJ: 5 tifiiE©fS» 

BSfO 5J S&mWb UI15 ^ 

5 9 - 1 7 2 7 4 5 ^,89*0 59 9 M 29 B 

»ff £»WHMB 5 9-1 U» jlW^J^ 
^TfctftrSf £36 1 7 ft© 2 ©*"££(- J: SffiiE*** -» 
*©T?TI2©ifc&JS*W- *» 7(2) 



l.nt. CI. ' 






NOIL 21/321 








B-681 0-5P 






BOIL 21/92 



+* 2, 7. 16 ftff 
# 1ft M IE ^ 

** rr s a- » 

1 JJf It* ® $ m 

2 5a w o g * 

3 ME***** 

vtt£«DB« * ! if as J® A 

(584) ttTrc*X3t«c5t&*i: 
. * - H 51 
T 571 ! 

^ 8s u n n iii ^ n i o o e * i4 

ft * (6152) #J3!± % J!f Jt # ^ft^ 
Ota* i*> 

« -MiE OWA 



ft a e 

4 ft a a 
a 9i 



axons 

(i) w«»<o^n»i^ottia*»J«toi *■ *>mje 

Lt-t. 

(a} ngsKftafrBO r£«T J fc I" > 7 
I 7 J ^MiEUl-r. 

r ft'<xy«a j t*iEut 

AWt*J J t«j£ L** 0 

* r & ° J *4iJE tt 

(a* P5*aK*i 3-«Ti 44?Borft'<2'7ftI 



*7 Jtr*'<y/i7 Ji»£Ltt t 

en) nan 0191 seraori^vrji jt 

r S"*' 7-HIffl J t«iE Lit i". 
da) niioKflli 4fiBOf . a-ft&jf J 

(13) OH*2 oftBor *iS-C**« Jt 



/ 



2. *»#©«n 

a . m*&* re**© if** 
ma* 

±*«*c. * p>*#Jt*©a«wtf*iai*«i 
a. 

* i a m m * m & x a « k *g m & « -r * x n , 

B&eafl©*fc**<t#**»*-CJfc«:r*X 



« 2. 7. T6 **? 
flu *xvmRmm±K &'**rtm *&&? 

z, is *-t 4 * * *i* * »tot« *a # £. 

+ H,0 ) -1 8 0/1 ©JHI&&T4&1* 



free-)- - - 



